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(54) METAL-METAL INCLINATION FUNCTION MATERIAL 

(57)Abstract: 

PURPOSE: To provide a metal-metal bonded material withstanding 
high stress load by excluding a stress concn. source by 
constituting the bonded region to have a continuous composition 
change. 

CONSTITUTION: In metals A, B mutually forming a perfect solid 
solution, a bonded material consists of a first metal layer 
composed of the metal A or a metal A base alloy and a second 
metal layer composed of the metal B or a metal B base alloy and 
the bonded part of the first and second metal layers is composed 
of a solid solution phase wherein the first and second metal 
components continue. 




http://www19.ipdl.inpit.gojp/PA1/result/detail/main/wAAAy9aqYJDA405278158P1.htm 2009/06/17 



2009 06/17 WED 16:22 FAX 052 231 8385 MUKAIYAMA AND ASSOCIATES 



Jg 012/014 



mutami? (j p) 02) & §f] 4$ jfr & $g (a) mmm&M&% 

#^¥5-278158 

¥fiS 5 ^(1993)10^26 B 



(Bointa 5 mam FrrtWHM fi 

B3 2B 15/01 K 

5/14 7016-4F 



mm *ff* 2 «fe 3 JO 



CBDUMf** 


!tWF4-768Q5 


CrOttMA 


000003078 










«*6ttKZ 




(22)!HSBB 


^4^(1992) 3 




*l*JIIJIIUI|*»ilf*KWI|W72»» 








ammtt* 


m m » - 












S ft 
















(74)^SA 







(54) imvzm &m-&mmmmm 



(57) »«] 

jb>5fc6. I — J 

I /50//.a I 




2009 06/17 WED 16:22 FAX 052 231 8385 MUKAIYAMA AND ASSOCIATES 



©013/014 



(2) 



5-278158 



'>ft< fct*5l=*»B**4*HA, B 

m * otft&ff *<s 1 ah a» t n 2 & ri*# <t a>a« 

[11*312] «IBii«LfcB»*«©IS*A<l 5/imJa 
±-e*ft. If *« 1 (cE«(©*R-*R«»«B8«». 

[000 1] 

*t^rtSffl«t LT#a*£R-$R»£«l::»*ft. 

[0002] 

[»*©SfB] fife*. 2«a)*R*t»*»6+Si=fcfc 
otl±. ft5«. ttfcft*4£iW:b*iTl**. Lfr 

fi8£<Djg££ftft. 
[0 0 0 3] fc**.tf, 8&£&!t# £ LTIi, fiSR 

m~1 OS0mSlfcT?fcft o U2(*. ft3fc<z> 
<b M o 4>llJt0)*1ba>flhF£ «5CW(=*-r y 7 7 T'fc 

[0004] 

ftgiciBx. 6«-*R***r**«w-* c t * a 

[00 0 5] 

[«a$»2fc-f £fctf>©*!M ±iEa>SH*«*-fftfc 
*&tf®£R-$R«&ttfltf&li. '>ft<£4> 
tBil:i*BiltiMA. Bl:m, £BA*fcli 
*RA£S&*bfcft SUSHIS** *RB*fcl*£B 
B»*****ft*2*RB±fr6*fttt£*rC*'3 
T. miEmiftHJitHfHB^2*RHta>»^»A««i 
^HfiE»t«2*Hrt»tO)a«LfcBS¥«A^bft4 

[0 0 0 6] ttffi2SLfc@i8*«0>»Sl*l 5 n mm 



±T*fcftC£:;&<, K*Ll\ 
[0 0 0 7] IWB»1*RH^W*fcl*Wft*^&* 
f!SB^2#)ll^Mo^^(iMo^#^b^^t(7) 

H*U\ 
[0008] &M0>attW»W 
*»Wa>4R-4R«««tt*t«l*. 5Mf<fcfc«EI= 
£$B?§t"££RA. Blcfcivc. 4RA*fcJ*4RA 
tM^&tiUMI^ *RB*fcl*ftRBS^ 
4^e»ft«>«24RJii:*^6:4tt^«-Cft4. 

tf, t^T<D|ij£T*B;§T*£ft;:<trfc£o ::©J;5ft 

tf, W-Mo. fc£tf¥tf6*tft. tlASai 
*LT(*. 3-1 5ll%Re-W, Fe K— >JWft£ 
*«a*#»tfb*l*. *«B****LTtt. 0. 6 
-4lS%Ti-Mo, 0. 6~4tI%T i-0. 3 

[0009] **wa>^H-«R«»«fttt»ii. ±sB 
cd cfc 5 *« 1 «R 1 1 m 2 «rib t * b ft ft 

or. SM$RB*S2«RB* SS 1 £R 

*»t Hi 2 MA»&a)XIR Lfeflmtt^ b ft ft =btf> 

*1*R*»t»24Ra»i:a)a*UfcB**« 
fr£*ft£^50>l±* JIM 2 MM^fc* 

*a>«#»a>li**«, *i*BH<D«rt^^*2 4RH 

MftMtM Lt 141^ ti«t ft. 
[0010] c<DJ:3*aaLfcB**ffl^b*ft«« 
I*. 15//miaL »*L<l*5 0/lmEl±, 
£L<Ii 1 0 0ffm)U±1 0 0 

^Ct?feoT, fc**+B*tM"ft»*«B«"ft^ 

«a»^(DaRtt©»Kfti:©js^b 1000^ m si 

[oo i 1] B1 tt- -mtix. w-MottMS 

^7^-Cfey, «*««« 1 5 0/im) (1 

[0012] 3§ 1 *HJH** 2#II!£<D 

»*««M«Lfc»*4:LffB^#fti-rft-fc(=* 

y, ^o*fc!S^«*iSKffl^-rftctirj:y. e^f 

l62Jtfl*4l*-C. »^«a(=A^ft»RfrJS**»»t- 

*y. Kl4RBi:B24Hia>**Rlctt»'rfttt» 
Wl±©tt*»i=*H-««ft»*^ * < * i±ft - 1 A<r* 
#i>o tot, Kg*a;M*a>«>:ft»e*a)flw=ax. 

ft*R-M«d«*»*ci:4«T?*«. 
[00 1 3] *8EI=*>l*Tte2»0>#l::lBb1\ 3© 



2009 06/17 WED 16:23 FAX 052 231 8385 MUKAIYAMA AND ASSOCIATES 



©014/014 



(3) 



5-278158 



[00 1 4] gitft 

35 1 &RB t m 2 t a>tt6SM><«» L fc 

tf. «1 «>»*^ 
|2«I«Mt«tI (*fcl***> 

[0 0 15] 

190M1 

1 0 w t %R e -W££$;fc 3 ti m) 2 5 0 

g. 0. 5wt%Ti-0. 8wt%Zr-Mo^ 
4 /im) 1 0 00g^SM«Wc:t 
£<8/BLfcSL »EI*»L (^E5ton/cm2 ) % 

ArUHT, 2 20 0*T*6l$B8«JaLfc P dftl'cfc 
10 0-200*/ m<7>««T?±*ffl»fi 

«(c*oTwtMoo>iij*tfa«»i=*fc , r**»»* 

[0 0 16] ZO)£?[ZLT'&Z>htz&£tt (Ro-W 
4MI:fi2mm, T i -Z r -Mo &*JBB : » 1 
Omm, £g :5 0mm) t 1 500*1*3 0»B*B 

[01] 



X 

I /5tyA t 



3. 6mm) o"C fc. 

[0 0 17] £fcit$£ <t LT, if ^2mm0)1 Ow t % 
R8-W^I^J:l/JI^1Omm0O. 3wt%Ti 
-0. 8wt%Zr-Mo^M^Mo^-XhJA 
U 1 5 80°C, 2*111, £*)50kg 

/cm2 1?iDEftftU «t*0)tt»t*^*t« (»^JH1 

fMKttlOjfm) c(»a*<»a»«^«s* 

±fii:l^«a>fttt'C«a*ff&ofci:-5. ET$10 
% 1mm) (D»a-e»^*®*e<o««*<liB± 

[00 18] 

^«24B*»^©aiSLfcs»*ffl^b«* ! fea)t u 
[02] a*<»ttats*(c*«t*. w-Mots^*ro>ts 

^77 9 



[122] 




2009 06/17 WED 16:19 FAX 052 231 8385 MUKAIYAMA AND ASSOCIATES 

JP.05-278158.A [CLAIMS] 
* NOTICES * 

JPO and INP1T are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]The 1st metal layer that becomes mutually from the metal A or a metal A group alloy in the metal 

A and B which carries out all the rate dissolution at least 

The 2nd metal layer that consists of the metal B or a metal B group alloy. 

It is the metal-metal functionally gradient material provided with the above, and a joined part of said 1st 
metal layer and said 2nd metal layer consists of continuous dissolution **** of the 1st metallic component 
and the 2nd metallic component 

[Claim 2]The metal-metal functionally gradient material according to claim 1 whose thickness of said 
continuous dissolution **** is not less than 15 micrometers. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1/This document has been translated by computer. So the translation may not reflect the original precisely. 

2,**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to metal-metal junction material suitable as the metal-metal 
functionally gradient material used for the place which has a high temperature fall place especially, for 
example, the heat partition material and internal-surface material for high temperature furnaces, about the 
jointing material of high stress by which load is carried out 
[0002] 

[Description of the Prior Art]In joining two sorts of metallic materials conventionally, brazing and soldering, 
diffused junction, etc. are performed. However, in such junction, the discontinuous interface of an 
organization generates to a joined part, and this interface causes stress concentration at the time of 
stress load, and serves as a starting point of destruction. 

[0003]For example, as an elevated-temperature high strength material, the W-Mo jointing material using 
lighter-weight Mo is used for the required field of a super-elevated temperature at W and a heat storage 
part this W-Mo jointing material — W and Mo — Mo paste etc. — brazing and soldering — or although 
diffused junction is carried out, also in high intensity diffused junction material, that dissolution field is 
several micrometers - about about ten micrometers. Drawn?g..2_is a graph which shows typically the 
situation of change of a presentation of the joining interface field of a W-Mo jointing material of W and Mo 
in the conventional diffused junction. 

In a joined part interface field (region width is about 10 micrometers), signs that the presentation of W and 
Mo is changing rapidly are shown. 

For this reason, at the time of high stress load, stress concentrates on this interface and it becomes a 

starting point of destruction. 

[0004] 

[Problem(s) to be Solved by the Invention]An object of this invention is to provide the metal-metal junction 
material which eliminates the source of stress concentration and bears high stress load by solving the 
problem of the above-mentioned conventional technology and being made to carry out continuous 
presentation change for a junction area. 
[0005] 

[Means for Solving the Problem]ln order to solve the above-mentioned technical problem, a metal-metal 
functionally gradient material of this invention. The 1st metal layer that becomes mutually from the metal A 
or a metal A group alloy in the metal A and B which carries out all the rate dissolution at least, It is a 
jointing material which consists of the 2nd metal layer that consists of the metal B or a metal B group 
alloy, and a joined part of said 1st metal layer and said 2nd metal layer consists of continuous dissolution 
**** of the 1st metallic component and the 2nd metallic component 

[0006]As for thickness of said continuous dissolution ****, it is preferred that it is not less than 15 
micrometers. 

[0007]What said 1st metal layer becomes from W or W alloy, and said 2nd metal layer becomes from Mo or 
Mo alloy is preferred. 

[0008]A metal-metal functionally gradient material of concrete explanation this invention of an invention is 
a jointing material which consists of the 1st metal layer that consists of the metal A or a metal A group 
alloy mutually in the metal A and B which carries out all the rate dissolution at least and the 2nd metal 
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layer that consists of the metal B or a metal B group alloy. Here, carrying out all the rate dissolution 
mutually is that the metal A and the metal B can dissolve at all the rate. W-Mo etc. are mentioned although 
not specified at all as combination of such metal. As a metal A group alloy, various alloys, such as Re-W 
and the Fe dope W, are mentioned three to 15% of the weight. As a metal B group alloy, various alloys, such 
as 0.6 to 4-% of the weight Ti-Mo and 0,6 to 4-% of the weight Ti-0.3 to 2~% of the weight Zr-Mo, are 
mentioned. 

[0009]A metal-metal functionally gradient material of this invention is a jointing material which consists of 
the 1st above metal layer and the 2nd metal layer, and a joined part of the 1st metal layer and the 2nd 
metal layer consists of continuous dissolution **** of the 1st metallic component and the 2nd metallic 
component That a joined part of the 1st metal layer and the 2nd metal layer consists of continuous 
dissolution **** of the 1st metallic component and the 2nd metallic component here To the 2nd metal 
layer, a presentation of the joined part is changing from a presentation of the 1 st metal layer to a 
presentation of the 2nd metal layer continuously from the 1st metal layer, and it means that a joined part 
does not form a discontinuous interface substantially. 

[0010]As for a field which consists of such continuous dissolution ****, even not less than 100 
micrometers about 1000 micrometers are still more preferably preferred not less than 50 micrometers 
preferably not less than 15 micrometers. If region width is too narrow, an effect of it being as the same as 
an interface existing substantially, and eliminating a source of stress concentration cannot be 
demonstrated. Although especially a maximum is not necessarily limited, it is preferred. [ of from points, 
such as a guarantee of the continuity of an inclination presentation, to about 1000 micrometers ] 
[0011] Drawin g 1 is a graph which shows typically a situation of change of a presentation of a joined part 
field of a W-Mo jointing material of W and Mo as an example, and shows signs that a presentation of W and 
Mo is changing gently, in a joined part field (region width is about 150 micrometers). 
[0012]thus, a thing which a junction area of the 1st metal layer and the 2nd metal layer is considered as a 
continuous presentation, and is considered as interface absence — and by making a junction area wide 
range again, load stress can be distributed and partial stress concerning a junction area can be eliminated. 
A rate of change in a joined part on a material property depending on each metal of the 1st metal layer and 
the 2nd metal layer can be made small by making a junction area wide range. Therefore, metal-metal 
junction material which bears load of high stress which a high temperature fall etc. depend can be obtained. 

[0013][n this invention, it is possible also in combination of two-layer and three layers or more. 
[0014][f an example of a manufacturing method of a metahnetal functionally gradient material which 
consists of dissolution **** which a joined part of the 1st metal layer of a manufacturi n g method and the 
2nd metal layer followed is shown, After laminating powder of metal (or alloy) which constitutes the 1st 
metal layer, and powder of metal (or alloy) which constitutes the 2nd metal layer, without preforming, 
pressing is carried out and the layered product is sintered. An inclining composition layer from which a 
presentation changes to a joined part continuously by this can be created. 
[0015] 
[Example] 

250 g of exam ple 110w t%Re-W after alloy powder (mean particle diameter of 3 micrometers), 0. After 
laminating without preforming 1000 g of 5wt%Ti-0.8wt%Zr-Mo after alloy powder (mean particle diameter of 
4 micrometers), pressing was carried out (moulding pressure 5 ton/cm 2 ), and it sintered at 2200 ** under 
Ar atmosphere for 6 hours. The inclining composition layer from which the presentation of W and Mo 
changes with all the rate dissolution reactions to a joined part continuously in a 100-200-micrometer field 
was obtained by this. 

[0016]Thus, after heating the obtained jointing material (about 2 mm, Ti-Zr-Mo alloy-layer thickness: Re-W 
alloy layer thickness : about 10 mm, a diameter : 50 mm) for 30 minutes at 1500 **, When forged, 
destruction in a junction area did not occur with the forge of 70% (about 3.6 mm in thickness) of rolling 
reduction, either. 

[0017]As comparison, 2-mm-thick a 10wt%Re~W alloy plate and a 10-mm-thick 0.3wt%Ti-0.8wt%Zr-Mo 
alloy plate via Mo paste, Among a hydrogen atmosphere, application-oFpressure junction was carried out 
by pressure 2 of 50kg/cm, and the conventional diffused junction material Coining interface region width of 
about 10 micrometers) was obtained for 1580 ** and 2 hours. When forged of the same conditions as the 
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above, the destruction by a joining interface generated this conventional diffused junction material in the 

forge of 10% (about 11 mm in thickness) of rolling reduction. 

[0018] 

[Effect of the InventionjSince the joined part of the 1st metal layer and the 2nd metal layer shall consist of 
continuous dissolution **** of the 1st metallic component and the 2nd metallic component according to 
the metal-metal functionally gradient material of this invention, the metal-metal junction material which 
eliminates the source of stress concentration and bears high stress load can be obtained. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
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1This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1]T he graph which shows typically the situation of change of a presentation of the joined part 
field of a jointing material of W and Mo in this invention. 

[Drawing 2]The graph which shows typically the situation of change of a presentation of the joined part 
field of a W-Mo jointing material of W and Mo in the conventional diffused junction. 
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DRAWINGS 

[Drawin g 1] 
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